%e have measured the ac magnetic susceptibility of the model dilute dipolar-coupled Ising system LiHo"Y& -"F4. The Fig. 1(b) ] is very unconventional when compared to the x 0.460 material. First, the real and imaginary parts of the susceptibility are of comparable magnitude, which indicates that magnetic relaxation in
%e have measured the ac magnetic susceptibility of the model dilute dipolar-coupled Ising system LiHo"Y& -"F4. The x 0.46 material displays an ordinary ferromagnetic transition, while the x 0.045 and 0.167 samples are two very different magnetic glasses. Thermal relaxation times are more than five times longer for x 0.167 than for x~0.045. In addition, the more concentrated glass shows history dependence and metastability upon field cooling.
Determining the ground-state configuration of a large number of interacting dipoles located at particular sites in a regular crystalline lattice is a seemingly simple proposition. Nonetheless, it is difficult to solve this fundamental physical problem because of the anisotropy and long-range nature of the dipolar interaction. Indeed, it is even nontrivial to show In order to further elucidate the nature of the low temperature states of the x 0.045 and 0.167 samples, we have measured the approach to equilibrium in X' after warming to Ti 160 mK from Tp 100 mK, at which temperature the sample previously had been held after cooling from 0.7 K in an applied field H, i of either zero or 6T (see the inset of Fig. 3) . For x 0.045, we find that within 2 h, X'(Ti) approaches the value obtained on cooling to Ti. This result is independent of H, i, which implies that at T 160 mK, the ferromagnetic state is unstable; note that gp, rrH for H 6T and p,rr 7ps corresponds to a temperature of 56 K» T, (x 1). Indeed, we find by the same method that for all Ti & Tp 10 mK, the ferromagnetic state is unstable. As sho~n in Fig. 3 , matters are very different for x 0.167. First, the equilibration times exceed 10 h, a result which accounts for the continued decrease in X'(T) and X"(T), described above [see Fig. 1(b) Thus, LiHo"Y~"F4 is a model system which will enable us to study the evolution from a simple glass, whose dynamics are dominated by activation over fixed barriers, to a more correlated state of the type commonly associated with spin glasses. It remains to be seen whether this evolution is gradual and a consequence of the approach to ferromagnetism as x is increased, or if there is a well-defined glass-spin-glass multicritical point at a specific x and
